2. I intake of ewes had no effect on birthweight, body weight gain, or mortality between birth and wk 2 of life. No difference between the groups was recorded in the weights of brain, heart, lungs, and liver of lambs killed at birth. However, the weight of both the thyroid lobes in lambs from group E was lower than that of the other groups. The I content of the thyroid lobes of lambs from group A was 30-40% lower than that of the other groups.
1.68, 1.39 and 8.62, respectively, for groups A, B, C, D and E. 4. The high I intake by group E ewes induced a higher plasma T4 concentration in lambs at birth. The decrease in plasma immunoglobulins G (IgG) (Dussault et al., 1972) . Furthermore, in the first hours of life, the peripheral conversion of thyroxine to triiodothyronine is improved (Cabello and Wrutniak, 1984) . Therefore, in these periods the requirements for thyroid hormone and for I per se are probably high. Unfortunately, they have not been investigated. Potter et al. (1984) reported retarded fetal brain development resulting from a severe dietary deficiency in sheep. However, the change of plasma inorganic iodine (PII), which has to be trapped by the thyroid gland, was not described.
Such severe I deficiencies are rare in stock farms. In a previous paper (Aumont et al., 1989) , experimental designs that allowed the I intake from a subdeficient to a subtoxic level to be strictly monitored were described with particular attention to the change of the Pll of ewes and the I in milk. These I spaces are the single I sources for the fetus and the newborns, respectively. In fact, there is no significant thyroid hormone transfer across the placental barrier in sheep (Hopkins and Thorburn, 1971; Dussault et al., 1971; Nathanielsz et al., 1973; Erenberg et al., 1974) .
The purpose of the present study was to investigate the effect of five I intake levels, by pregnant and lactating ewes, on lamb development, the PII and plasma thyroid hormone of newborns and lambs. The absorption of immunoglobulins G (IgG) from colostrum by the lamb is strongly affected by the thyroid status (Cabello et al., 1980; Cabello and Levieux, 1981 (Aumont et al., 1989 
Analyses
Pll was determined according to the method of Aumont and Tressol (1987) . The plasma IgG of lambs collected 6 h and i 6 h postpartum was assessed by radial immunodiffusion (Mancini et al., 1965) with antibodies directed against ovine IgG (Levieux, 1974) . Thyroxine (T4) and triiodothyronine (T3) were determined in plasma by radioimmunological methods as described by Cabello and Levieux (1980b) . The right thyroid lobes were homogenized in 5 ml of sodium chloride solution (0.154 mol/I) with a Potter Elvehjem homogenizer. The total I content of the thyroid lobes was determined in 0.5 ml of homogenized tissue (Aumont and Tressol, 1986 (Aumont et al., 1989) . Analysis of variance-covariance (Seebeck, 1973) (Siegel, 1956) (Table  IV) . Plasma T4 concentration increased from birth to 6 h (P < 0.01 ) and decreased from d6 to d7 of life (P < 0.01 It then remained at the same level (Table IV) .
Plasma T3 concentration of lambs was not affected by ewe I intake from birth to d14 of life (Table IV) . This concentration increased from birth to 6 h (P < 0.001 ), then decreased from 6 h to d14 of life (P < 0.001 ).
Plasma immunoglobulin G (IgG) (Alexander, 1974; Villette and Thériez, 1981; Villette et al., 1984 (Cabello and Levieux, 1980a, b) . However, birth weight may also account for the variables affecting fullterm lambs (plasma T4 concentration, plasma T3 concentration, Pll). This is why birth weight was considered in all our analyses of variance--covariance.
The lower I content in the thyroid lobes of lambs with lower I intake was a sign of a depletion of the lamb stocks. Such a depletion has also been reported in ewes receiving 0.12 mg of I/kg DM (Aumont et t al., 1989) . No symptom of hypothyroidism was noted, and the thyroid status of this group was normal. Also, the slight drop in brain weight was not comparable to that recorded by Potter et al. (1984) in lambs from ewes that received a severely Ideficient diet. As in young rats before weaning (Vigouroux and Rostaqui, 1980; Zeghal et aL, 1985) , our results suggest that the young lambs were more resistant to I deficiency than their dams. Gondran et al. (1985) have shown that I has a higher turnover rate in the thyroid gland of deficient young rats than in their mothers.
This could explain why, despite a lower I content in the thyroid gland, the thyroxine secretion rate of the lambs was not impaired, whereas it was impaired in the dams during lactation (Aumont et al., 1989) . In any case, 0.12 mg of I/kg DM can be assumed to be the lowest limit for I intake before a deficiency occurs in lactating ewes and in their fetuses and lambs at birth.
The lower weight of the lamb right thyroid, which was recorded in group D, compared to that of group C, could not be explained since no variation in plasma T4 was significant. This difference, and the slight decrease in plasma T3 concentration at birth and at 16 h postpartum for lambs in this group, were probably due to methodological artefacts. Despite the lack of histological evidence, the marked decrease in the weight of lamb thyroid glands from the highest I intake group was probably due to hypostimulation induced by the hyperthyroxinemia recorded at birth and at 6 h postpartum.
The Pil of lambs was two or three times higher than that recorded by Malvaux et al. (1965) in childhood. However, it was one-fifth of that reported in newborn lambs (Davicco et al., 1980) and in newborn calves (Davicco et al., 1982) Vigouroux (1976) was used, where I is separated from organic-bound I by perchloric acid protein precipitation. In our method, unbound thyroxine was removed from the plasma by ion&horbar; exchange chromatography (Aumont and Tressol, 1987) . Thus, the discrepancies between the analytical methods, particularly iodine contamination with free thyroxine, could explain why Davicco et al. (1980) (Aumont et al., 1989) . (Miller et al., 1967) in bovines (range : 4-6) and in ovines (range : 8-9) (Book et al., 1974 (Dussault et al., 1971 (Dussault et al., , 1972 Erenberg et al., 1974) or the bovine placenta (Miller et aL, 1967; Hernandez et al., 1972 (Walfish, 1981; Faber, 1984; Laurberg, 1984) , the high level of Pll could also be assumed to inhibit the conversion of T4 to T3. Results recorded on ewes (Aumont et al., 1989) have also suggested this hypothesis. The changes of plasma T3 and T4 4 concentrations in our experiments are similar to other reported results (Klein et al., 1978; Davicco et al., 1980; Cabello and Wrutniak, 1984 (Villette and Levieux, 1981) ; length of pregnancy (Cabello and Levieux, 1980b) ; litter size, sex, and birth weight (Villette et al., 1984; Halliday, 1978) ; genetic factors (Villette et al., 1984) ; thyroid status (Cabello and Levieux, 1978 , 1980a , 1981 . in Experiment 1, the ewes were multiparous but were not more than 7 yr old. Because no difference between the groups was recorded as regards length of pregnancy, birth weight, litter size, or plasma thyroid hormone at birth, the I intake from 0.3 to 2.0 mg/kg DM could be expected to have no effect on IgG absorption. In contrast, in Experiment 2, the higher level of plasma T4 concentration at birth in lambs of the higher I intake group might induce impaired digestive absorption of the [gG from ingested colostrum. In fact, Cabello and Levieux (1978 , 1980a , b, 1981 showed that excess thyroxine improved the maturation of intestinal epithelium, decreasing the passage of macromolecules across the intestinal mucosa.
The decreased plasma [gG that we recorded enabled us to set the upper limit of I intake for ewes at 9 mg/kg DM. This limit is largely below that suggested by other studies (McCauley et al., 1973; Wagner et al., 1984) on growing larnbs.
In conclusion, our studies have shown the high ability of ruminants to regulate I metabolism and thyroid metabolism between the 0.12 and 9.0 mg/kg DM limits of the I content in food. Beyond these limits, inadequate I intake may disturb the thyroid function without clinical symptoms. Such disorders may impair flock productivity. Despite the usual allowances, the most critical period for I supplementation is pregnancy, not lactation. No experimental evidence supports raising the I intake to two or three times the current practical levels (Aumont et al., 1987 
